Enhanced plasma concentration by selective deuteration of rofecoxib in rats.
The plasma concentrations of BDD-11602 (4-[4- (methanesulfonyl)phenyl]-3-(pentadeuterophenyl)-5H-furan-2-one), a rofecoxib derivative in which the positions 2',3;4',5' and 6' of the phenyl ring were deuterated, and rofecoxib (4-(4-methylsulfonylphenyl)-3-phenyl-5H-furan-2-one, CAS 162011-90-7) were compared in order to explore the effects of selective deuteration on the systemic availability. The COX-2 selectivity in vitro was also compared. Following oral gavage administration of 0.1, 1 or 10 mg/kg BDD-11602 to Sprague Dawley rats, AUCo-t, (area under the curve) and Cmax (maximum concentration) values were statistically significant higher than those of rofecoxib at the same doses. The overall increase in AUC0-t and Cmax for BDD-11602 over rofecoxib was 1.53-fold and 1.60-fold, respectively. BDD-11602 and rofecoxib inhibited COX-2-derived PGE(2) synthesis with IC50 values of 173 nmol/l and 169 nmol/l, respectively. IC50 values for inhibition of human platelet COX-1 were estimated to be above 1 micromol/l for both compounds. The substitution of hydrogen by deuterium on the positions 2: 3',4',5' and 6' in BDD-11602 leads to superior oral availability compared to the non-deuterated compound, whereas the COX-2 selectivity is not affected.